Neutron diffraction measurements have been carried out to investigate the local structure of molten Ag(Cli^Ix) mixtures. In the observed structural factors for all concentrations, the characteristic prepeak can be observed in the low Q region, which suggests cluster formation of halogen ions around a central cation. The observed structures in the eutectic region have been discussed in relation to the results of the anomalous ultrasonic absorption of these mixtures.
INTRODUCTION
In the last ten years, much attention has been paid to the structural, transport and dynamical properties of molten salts /1-5/. It is well known that silver halides are classified as the ionic bonded compounds of silver and halogen ions because of their low electron conductivity in the solid state and liquid state. However, the various physical and chemical properties of silver halides are different from those of alkali halides which are well known as typical ionic-bonded compounds 161. In the liquid state, the coordination numbers of unlikeion pairs are about 6 for alkali halides; however, they are almost 4 for silver halides just above each melting point /7,8/. These differences may be caused by the feet that silver halides occupy an intermediate position between typically ionic materials and fully covalently bonded substances.
Moreover, there are some differences between silver halides in these structures. The local structural unit of Agl is known to be a tetrahedron in the solid state and this local order is still preserved even in the liquid state 111. It is well known from several reports 191 that the covalent character of Agl affects not only the structural properties but also the dynamical properties. On the other hand, the structure of AgCl is known to be of the rock salt type in the solid state, like the alkali halides, and above the melting temperature, the thermal agitation causes large fluctuations in the nearest neighbour distance so as to deform the local rock salt type and also the replacement CI and Ag ions 11,91. Furthermore, it is reported that the compressibility of molten Agl is about twice as large as that of AgCl and AgBr, and a large temperature dependence of the sound absorption in molten Agl is also reported /8/. These differences are probably attributed to the bonding nature among the molten silver halides.
The pseudobinary system between AgCl and Agl shows a eutectic-type phase diagram where the melting temperature decreases largely from each melting point around the equi-molar concentration /10,11/. Recently we have found that the ultrasonic absorption of this system indicates anomalous behaviour with increasing temperature /12/. The absorption coefficient around the eutectic composition increases with temperature from the melting point up to about 600°C and shows a "Correspondence to: Professor S. Takeda, Department of Physics, Faculty of Science, Kyushu University, Ropponmatsu, Fukuoka 810-8560, Japan. Tel: +81-92-726-4728. Telefax: +81-92-726-4728, E-mail: takeda@rc.kyushu-u.ac.jp. maximum value around 600°C. This phenomenon may be regarded as a cross-over from an ionic melt to a more covalent liquid. It is interesting to investigate the relation between the bonding nature, the dynamical properties and the structure of a molten AgCl-AgI system. In this paper, we will present the results of neutron diffraction measurements on molten AgCl-AgI mixtures in addition to the previous results /13/ and discuss the structural model in connection with the anomalous behaviour of ultrasonic absorption.
EXPERIMENTAL
Neutron diffraction measurements on molten Ag(Cl] J. x ) were carried out using the two-axis diffractometer of The Institute for Solid State Physics, The University of Tokyo at TAS4G in JRR-3M. Reflection from the (002) planes of a pyrolytic graphite crystal was used to select a beam with wave length λ = 1.10Ä from the reactor neutron spectrum. Samples for diffraction measurements were sealed in quartz tubes of inner diameter 12.0mm with 1.5mm wall thickness under a vacuum of 10' 3 Pa. In order to eliminate the contamination of the Bragg reflection from the furnace, the electric furnaces were coated with GdO powder which is a strong absorber for neutron beams. The accumulated intensity of counts is of the order of 2.5 χ 10 . Thus the total experimental uncertainties in the structure factors are estimated to be less than 1.0%. The experimental details for diffraction measurements and correction procedures of measured intensity were reported previously ΠΙ. For molten AgCl, the ratio of the second peak position (anion-anion correlation) to the first one
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The structure factor for χ = 0.57 has also been observed at four temperatures corresponding to the anomalous temperature dependence of ultrasonic absorption, and the results are given in Figure 4 820°C. The first peak position and the average coordination number at several temperatures are given in According to the preliminary analysis of XAFS at the Ag K-edge for molten AgiCLoIs?) at several temperatures /16/, the distribution of CI ions around a central Ag ion is highly asymmetrical and has a long tail on the large-r side. Moreover, the coordination number of CI ion around the Ag ion becomes small with increasing temperature in spite of a relatively low asymmetry distribution and a low temperature dependence of the Ag-I correlation. As a result, the ratio of coordination of I ions to that of CI ions increases with increasing temperature, which suggests that the correlation between Ag and I ions strengthens relatively. This may cause the anomalous behaviour of ultrasonic absorption.
CONCLUSIONS
Neutron diffraction on a molten AgCl-AgI system was measured in order to investigate the local structure. The prepeak of S{Q) suggests cluster formation of halogen ions around a central cation. The local structure at Ag(CLt3l 5 7) is tetrahedral coordination of two anions each of CI and I around a central Ag ion at a low temperature. With increasing temperature, CI ions easily escape from the first coordination shell and the bonding between I ions and Ag ions becomes significant. The ultrasonic absorption for this system is also explained by this model.
